on glomerular filtration rate, effective renal plasma flow, urine flow and sodium excretion were studied in trained, unanesthetized female dogs. A small but significant decrease in glomerular filtration rate associated with increased renal plasma flow occurred at the 5 pg/kg/min.
in the dog. Am. J. Physiol. I&) : 639-643. 19$3.-The effects of constant intravenous infusion of serotonin with doses of 5 and IO ,&kg/min. on glomerular filtration rate, effective renal plasma flow, urine flow and sodium excretion were studied in trained, unanesthetized female dogs. A small but significant decrease in glomerular filtration rate associated with increased renal plasma flow occurred at the 5 pg/kg/min.
dose indicating a specific effect of serotonin on the kidney. Similar changes were noted with the IO ,ug/kg/min. dose plus a marked antidiuretic effect that occurred in the absence of any significant change in mean arterial blood pressure and an intact neurohypophysis indicating a direct action on water reabsorption in the kidney. Urinary sodium excretion decreased with both doses as a result of a decline in glomerular filtration rate associated with increased tubular reabsorption. These results indicate that serotonin has a specific effect on the kidney and suggest that this substance may alter the caliber of the glomerular vessels to decrease renal vascular resistance. E VIDENCE that rauwolfia alkaloids can, in some instances, produce salt and water retention led Hulet and Perera (I) to investigate the possibility that this response might be mediated through its serotonin effect. They observed in patients that serotonin administered in 5 % glucose and water may be associated with significant sodium retention and reported that the rauwolfia effect on sodium excretion may be related to the action of serotonin. However, since only changes in urine volume and electrolyte excretion were measured without any data on filtration and reabsorption in the kidney the mechanism was not elucidated. Corcoran et al. (2) have reported that serotonin has no significant effect on tubular reabsorption of electrolytes and water during mannitol diuresis in dogs. Recently, Hollander, Michelson and Wilkins (3) noted that the excretion of sodium and potassium was slightly but significantly reduced following injection of sero tonin. In some Received for publication May 6, 1957. l Supported in part by research grant H-1836 from the National Heart Institute. cases these changes were observed without a similar change in urine flow.
As concerns the effects of serotonin on renal hemodynamics, there are controversial reports to be found in the litature. Following extensive studies primarily on rats: Erspamer and Ottolenghi (4) have postulated that serotonin functions as a hormone regulating the circulation and function of the kidney through its actions on the afferent vascular bed. In contrast to this theory, Corcoran et al. (2) from studies on anesthetized and unanesthetized dogs employing varying doses have reported that this substance lacks specific renal activity since the observations noted could be explained on the basis of its hypotensive and pain-producing properties. More recently, Spinazolla and Sherrod (5) reported that the effects of serotonin infusion administered at various dosage levels to unanesthetized dogs produced changes that could not be related to alteration in blood pressure. The purpose of this investigation was to determine the effect, if any, of serotonin on sodium excretion in dogs utilizing glucose infusion at a rate similar to that employed by Hulet and Perera (I) and since the doses employed did not cause any significant hypotensive response, it provided an opportunity to further evaluate the role of serotonin on renal hemodynamics.
METHODS
Experiments were carried out on training unanesthetized female dogs weighing between 15 and 17 kg that had been maintained in airconditioned quarters for a period of 4-6 months prior to this investigation. All animals were studied in the postabsorptive state. One hour before each experiment the animals were hydrated with 25 ml of water/kg. The constant infusion technique was employed. Inulin and para-aminohippurate (PAH) clearances were used as a measure of glomerular filtration rate (GFR) and renal plasma flow (RPF)! respectively. Throughout the experiment glucose 5 % in water was infused at a constant rate of 3.5 ml/min. Following a 3o-minute period for equilibration of inulin and PAH, two control periods were taken, followed by serotonin infusion for I hour during which time two 
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Renal Plasma Flow. The infusion of sero-Recovery tonin in a 5-pg,/kg/min. dose resulted in a significant increase (P < 0.001) in renal plasma flow as compared to control values. This sig-Control nificant. increase was also noted (P < 0.001) Serotonin during the 1st and 2nd hour recovery period . Recovery A similar increase in plasma flow was noted with the ro-pg/kg/min. dose (table 2) Serotonin infusion in dogs on a regular diet (table I) produced a significant decrease (P < 0.001) in sodium excretion. Following cessation of sero tonin the urine sodium returned toward control values (P > 0.05). The factor which most strikingly influences the excretion of sodium is variation in load delivered to the tubular reabsorptive system. This variation could be the the result of varying together or independently the plasma sodium concentration or the glomerular filtration rate. In these experiments the plasma sodium concentration remained constant whereas the filtration rate decreased. In addition, since an increase in the rate of tubular reabsorption could account for the changes noted, the amount of sodium reabsorbed was determined. Table 4 illustrates a typical experiment in which the percentage of sodium reabsorbed during serotonin infusion showed a small increase (0.1%) which could account for the decrease in urinary sodium. Therefore, it would appear that the factors which accounted for the change in sodium excretion were a decrease in filtration rate associated with an increase in tubular reabsorption.
In view of the fact that the fraction of filtered sodium reabsorbed in the tubule tends to increase with decreasing filtration rate, especially in the dog and when sodium excretion is low, a series of experiments was performed on animals that had received 3 gm of NaCl for 5 days to increase sodium output (table 3) . A marked decrease (P < 0.001) in sodium excretion occurred during serotonin infusion which was still significantly reduced (P < 0.01) during the 1st hour recoverv, although it was returning toward control values. Table 5 illustrates in greater detail the data obtained in these experiments. Although a significant decrease (P < 0.001) in GFR occurred during serotonin infusion as noted previously, it was associated with an increase in tubular reabsorption of small magnitude indicating that both factors again contributed to the decrease in urinary sodium excretion. While these experiments indicate that serotonin in the dog does decrease sodium output through an alteration in GFR and tubular reabsorption, it does not necessarily indicate that in man a similar state exists. However, these factors must be considered until evidence is presented that no changes occur.
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